Different models can be used (linear, two-factor interaction and quadratic models) and the most suitable model was selected depending on the correlation between the expected and the observed values. Each model is reflected in an equation, such as Eq. S1 that considers non-linear relationships (non-linear quadratic model). 1 = 0 + 1 1 + 2 2 + 3 3 + 4 1 2+ 5 2 3 + 6 1 3 + 7 1 2 + 8 2 2 + 9 3 2 (S1) in which Y is the measured response; A0 is an intercept; A1 to A3 are the linear coefficients; A4 to A6 are the interaction coefficients; A7 to A9 are the squared coefficients; and X1, X2, X3 are the coded levels of independent variables. 1,2 The terms X1X2, X2X3 and X1X3 represent the linear interaction terms, while Xi 2 represents the quadratic term. 1 The predicted R 2 was analysed to evaluate the fitness of the model.
Experimental design
Different models can be used (linear, two-factor interaction and quadratic models) and the most suitable model was selected depending on the correlation between the expected and the observed values. Each model is reflected in an equation, such as Eq. S1 that considers non-linear relationships (non-linear quadratic model). 1 = 0 + 1 1 + 2 2 + 3 3 + 4 1 2+ 5 2 3 + 6 1 3 + 7 1 2 + 8 2 2 + 9 3 2 (S1) in which Y is the measured response; A0 is an intercept; A1 to A3 are the linear coefficients; A4 to A6 are the interaction coefficients; A7 to A9 are the squared coefficients; and X1, X2, X3 are the coded levels of independent variables. 1,2 The terms X1X2, X2X3 and X1X3 represent the linear interaction terms, while Xi 2 represents the quadratic term. 1 The predicted R 2 was analysed to evaluate the fitness of the model. Dependent variables (size, PDI, and loading capacity (LC)) and the constraints stablished for the Box-Behnken design. The interaction coefficients and the corresponding p-values for each dependent variable are shown in Table S2 . A synergic effect is represented by a positive sign before the interaction coefficient, which means that the response increases with the increase of the independent variable.
Levels
By opposite, a negative sign represents an antagonistic effect. In general, both the size and the LC of the AMX-loaded LNPs depend on the variance of the factors, in terms of both linear and quadratic effects. On the other hand, PDI is not affected by the independent variables (p>0.05).
Table S2
Regression analysis for the particle size (Y1), the PDI (Y2), and the LC (Y3), with the correspondent interaction coefficients for the independent variables (solid lipid amount, the concentration of Tween 80, and the amount of AMX).
Abbreviations: AMX, amoxicillin; L, linear; LC, loading capacity; Lip, solid lipid; PDI, polydispersity index; Q, Quadratic.
Response surface analysis in two dimensions ( Figure S2 ) were calculated from the quadratic polynomial function (Eq. S1). These plots enable a better visualization of the response when different factors are varying.
The particle size of the 15 LNPs formulations was found to be in a range of 173-273 nm. The mean was 209 nm (Int value in Table S2 ). Almost all factors significantly affect the size of the AMX- (Table S2 ). The increase of both the lipid mass and the Tween 80 concentration led to a negative effect on the LC, with a regression coefficient of -1.10500 (Table S2 ) and a light green in Figure S2 (bottom line, left graphic). The increase of both AMX mass and surfactant concentration promoted a small negative effect. 
